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SECTION 1 

INTRODUCTION 

1.1 IDENTIFICATION 

This is the Soji’wure Test Report for the software to be used in the Earth Observing System (EOS) Advanced Microwave 
Sounding Unit-A1 (AMSU-A1) instrument. This document is submitted in response to Contract NAS5-32314 as CDFU 217, 
Software Test Report. Refer to Figure 1 for the software documentation tree. 

1.2 SCOPE 

This document describes the results of the Formal Qualification Test (FQT) / Demonstration conducted on 10 November 
1998 for the EOS/AMSU-A1 instrument. 

1.3 PURPOSE AND OBJECTIVES 

The purpose of the Sofrware Test Report is to report on results of the functional, performance, and interface tests of the 
software. 

1.4 DOCUMENT STATUS AND SCHEDULE 

This is the final submittal of the EOS/AMSU-A Soji’wure Test Reporf. This test report will constitute the basis for final 
acceptance of the EOS/AMSU software. 

1.5 DOCUMENT ORGANIZATION 

The EOSIAMSU-A Software Documentation Tree is as shown in Figure 1. 
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Document 

Software Management Plan 

Acquisition Activities Plan 

Software Standards and Procedures 

Software Assurance Plan 

Configuration Management Plan 

Software Product Specifications 

Software Concept Document 

Software Requirements Specification 

Software Architectural Design 

Software Detailed Design Document 

Firmware Support Manual 

Version Description Document 

User's Guide 

Firmware Product Specification 

Firmware Concept Document 

Firmware Requirements 

Firmware Architectural Design 

Firmware Detail Design Document 

Firmware Version Description 

SoftwarelFirmware Test Plan 

Software Test Procedures 

Software Test Reports 

Firmware Test Procedures 

Firmware Test Reports 

Doc. No. 

10339 

10341 

_-- 
10428 

9803 

- 
10432 

10457 

10464 

10463 

10466 

10467 

10443 

- 
10436 

lo458 

10460 

10387 

10976 

1036911 0352 

AE-26602 

1097511 1344 

AE-26600 

10974 

Figure 1. EOS/AMSU-A Software Documentation Tree 
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306-8b 

033 

41 5 

217 

41 5 

21 7 



Report 11344 
30 Nov 98 

SECTION 2 

RELATED DOCUMENTATION 

2.1 PARENT DOCUMENTS 

The software test plan is the parent document to this test report as indicated in Figure 1. 

2.2 APPLICABLE DOCUMENTS 

The following documents are referenced or applicable to this test report. Unless otherwise specified, the latest issue is in 
effect. 

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

NASA-DID-A200 Test Procedures Data Item Description 

NASA-DID-ROO9 Minimum Contents for Test Report 

GSFC 422- 10-04 Earth Observing System (EOS) Instrument Project Software 
Acquisition Management Plan 

422-1 1-12-01 General Interface Requirements Document (GIRD) 

(Copies of NASA documents should be obtained from the NASA Scientific and Technical Information Facility, P.O. BOX 
8757, BWI Airport, Baltimore, MD 21240.) 

AEROJET DOCUMENTS 

Report 10369 EOS/AMSU-A Software Test Plan 

AE-26602 Earth Observing SystedAdvanced Microwave Sounding Unit-A 
(EOUAMSU-A) Special Test Equipment Software Test Procedures 

2.3 INFORMATION DOCUMENTS 

Report 10345 EOYAMSU-A Project Plan, Including Project Organization Chart, 
WBS Diagram, and Task Description 

(Copies of Aerojet documents should be obtained from Aerojet, CAGE 70143, P.O. Box 296, Azusa, California 91702-0296.) 
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CSCI ## 

SECTION 3 

TEST IDENTIFICATION AND PREPARATION 

Software Description 

I NFInitial Release I EOS/AMSU-A1 Special Test Equipment Software 

3.3 DATE OF TEST 

The test was conducted on 10 November 1998. 

3.4 TEST TEAM MEMBERS 

The tests were conducted by A1 Cisneros, EOS/AMSU-A Software Engineer. Robert Schwantje is the EOS/AMSU-A 
Software Lead Engineer and the advisor for this test. 

3.5 TESTWITNESSES 

The tests were witnessed by: 

John Allen Aerojet 

3.6 ANOMALOUS CONDITIONS ENCOUNTERED AND RECOVERY PROCEDURES ATTEMPTED 

In Test Cases 1 through 4, the A1 Raw Input Data Stream Values for byte 19 were other than expected. Step 7b. in each of 
these cases prints A1 Raw Input Data Stream Values which are then compared to the expected values shown in Table 111 of 
the Software Test Procedures (AE-26602C). In each case the print out shows byte 19's value as 154. Table III shows byte 19 
as 152. This was due to a hardware change which relocated the PLO Redundancy status bit, thus changing the expected value 
to 154. This change was made after Table 111 was first generated. Table 111 will be updated to reflect this change. 

In Test Case 1 step 4a, the value displayed for Reflector PositiodScene 12 2"d look was 32377. It should have been 16189 k 
8. Data value appears correctly in FULL prints. This was due to a shifting problem after obtaining Reflector Position data 
from the Science data section of the AMSU-A data stream. Reflector data needs to be shifted right 14 bits to obtain the 
correct value as done for FULL prints, but in this case was only shifted right 13 bits. Thus the value appeared twice the value 
it should have been. The software has now been corrected and Reflector Position data appears correctly. Testing then 
continued with no further anomalies. 
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GIRD Paragraph 

SECTION 4 

TEST STATUS AND SUMMARY OF RESULTS 

Requirement 

4.1 CSCIN5 

9.2.2(3) 

9.2.2(3) 

9.2.2(3) 

The tests demonstrated that the Special Test Equipment Software, CSCI N5 met all the requirements specified in the NASA 
General Interface Requirements Document (GIRD). The functionality of the following requirements was demonstrated. The 
tests demonstrated that the Instrument Control CSCI N5 met all the requirements as specified in the Software Requirements 
Specification, Aerojet Report 10457. 

“Real-time” data analysis 

Print out results 

Continuous disk recording 

9.2.2(5) 

9.2.2(6) 

9.2.2(8) 

I 9.2.2(2) 

VF with blackbody targets 

Test voltages and signals 

Include self-test 

I -Command sending and verification 

I 9.2.2(2) I Analyze data from AMSU-A 

1 D i m m u t a t e  any word or channel test set and display with ID 

4.2 ACCEPTANCE CRITERIA 

The Software Acceptance Review (SWAR), together with this test report, will be the basis for the acceptance of the Software 
CSCI N5 at the SWAR. 

4.3 TEST DATA SHEETS AND DATA PRINTOUTS 

Appendix A contains copies of the Test Data Sheets obtained during the FQT. Appendix B contains copies of Data Printouts 
from the AMSU-A1 FQT. 
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APPENDIX A 

TEST DATA SHEETS 

The following pages contain copies of the Test Data Sheets completed during the AMSU-A1 FQT. 
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TEST DATA SHEET 1 
TAPE IDENTIFICATION 

(Paragraph 4.1) 

Report 11 344 
30 Nov 98, 

ENTER TAPE LOADED: 

E L E X E ; ~  4 0 

% 

Circle Software being validated: 

Customer Representative Engine e r 
(Flight Hardware Only) A1 Cisneros 

I 

Shop Order No.: 598513 Operation: 8710 

A-2 



* 

Test 

Case 1 

TEST DATA SHEET 2 

FULL SCAN MODE 
LOW-RATE SCIENCE DATA ACQUISITION 

(Paragraph 4.3) 

Expected Results Table Used 

III. 
Iv. 
V. 
VI. 
VI1 . 
VIII. 
XI. 
XII. 
XI1 . 

A1 Raw Input Data Stream Values 
A2 Raw Input Data Stream Values 
A1 Temperature Sensor Limits 
A2 Temperature Sensor Limits 
A1 Engineering Data 
A2 Engineering Data 
Reflector Positions A 1 - 1 
Reflector Positions A1-2 
Reflector Positions A2 

Report 1 1344 
30 Nov 98 

Fail Pass 

NIA 

NIA 
/ 
NIA 
w 
w 
NIA 

/ 

NOTE: Place “NIA” for those tests not being tested. 

NOTE: If discrepancy is found between the actual results and the expected 
results, attach the printout with the discrepancy circled or use comments area 
below to describe discrepancy. 

COMMENTS: 

0 1 

Circle Software being validated: (Al) A2 

Customer Representative 
(Flight Hardware Only) 

Shop Order No.: 598513 Operation: 8710 

A-3 



Test 

Case 2 
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TEST DATA SHEET 3 

WARM CAL MODE 
(Paragraph 4.4) 

LOW-RATE SCIENCE DATA ACQUISITION 

Expected Results Table Used 

111. 
IV. 
V. A1 Temperature Sensor Limits 
VI. A2 Temperature Sensor Limits 
VII. A1 Engineering Data 
VIII. A2 Engineering Data 
XI. Reflector Positions Al-1 
XI .  Reflector Positions A1-2 
XIII. Reflector Positions A2 

A1 Raw Input Data Stream Values 
A2 Raw Input Data Stream Values 

Fail I Pass 

NIA 

N/A 

0 

NIA 

N/A 

NOTE: Place ‘“/A” for those tests not being tested. 

NOTE: If discrepancy is found between the actual results and the expected 
results, attach the printout with the discrepancy circled or use comments area 
below to describe discrepancy. 

COMMENTS: 

1 

Circle Software being validated: 

Customer Representative Engineer 
(Flight Hardware Only) A1 Cisneros 

Quality Assurance 
san’tos\ 
, 1998 

r 

Date: 10 Shop Order No.: 598513 Operation: 8710 

A 4  
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1 
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I 
I 
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TEST DATA SHEET 4 

COLD CAL MODE 

rsll, 

LOW-RATE SCIENCE DATA ACQUISITION 

(Paragraph 4.5) *a*l, 

* 

I Test I Expected Results Table Used I Fail I Pass 

Case 3 111. 
Iv. 
V. 
VI. 
VII. 
VIII. 
XI. 
XI1 . 
XI11 . 

A1 Raw Input Data Stream Values 
A2 Raw Input Data Stream Values 
A1 Temperature Sensor Limits 
A2 Temperature Sensor Limits 
A1 Engineering Data 
A2 Engineering Data 
Reflector Positions Al-1 
Reflector Positions A1-2 
Reflector Positions A2 

0 
NIA v 
NIA 
/ 

NIA 
w 
w 
NIA 

NOTE: Place “NIA” for those tests not being tested. 

NOTE: If discrepancy is found between the actual results and the expected 
results, attach the printout with the discrepancy circled or use comments area 
below to describe discrepancy. 

COMMENTS: 

Circle Sofhare being validated: @ A2 
Customer Representative 
(Flight Hardware Only) 

Shop Order No.: 598513 Operation: 8710 

A-5 



. 

Test 

Case 4 
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a# 
TEST DATA SHEET 5 

LOW-RATE SCIENCE DATA ACQUISITION 
NADIR MODE 

.# (Paragraph 4.6) 

ExDected Results Table Used I Fail I Pass 

111. 
Iv. 
V. 
VI. 
VII. 
VIII. 
XI. 
X I .  
XIII. 

A1 Raw Input Data Stream Values 
A2 Raw Input Data Stream Values 
A1 Temperature Sensor Limits 
A2 Temperature Sensor Limits 
A1 Engineering Data 
A2 Engineering Data 
Reflector Positions A1 - 1 
Reflector Positions A1 -2 
Reflector Positions A2 

NIA 

NIA 

NIA 

# 

.2/ 

r 
/ 

NIA 

NOTE: Place “WA” for those tests not being tested. 

NOTE: If discrepancy is found between the actual results and the expected 
results, attach the printout with the discrepancy circled or use comments area 
below to describe discrepancy. 

Circle Software being validated: 

Customer Representative 
(Flight Hardware Only) 

Shop Order No.: 598513 Operation: 8710 

A-6 
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Test 

I 
I 
I 
I 
8 

Expected Results Table Used 

TEST DATA SHEET 6 
UNPOWERED TEMPERATURES 

(Paragraph 4.7) 

Case 5 IX. 
X. 

A1 Passive Analog Temperature Data 
A2 Passive Analog Temperature Data 

Fail I Pass 

N/A 

NOTE: If discrepancy is found between the actual results and the expected 
results, attach the printout with the discrepancy circled or use comments area 
below to describe discrepancy. 

COMMENTS: 

Circle Software being validated: @ A2 

(Flight Hardware Only) A1 Cisneros 
Customer Representative Engineer ILP b h 

Quality Assurance 
M. Santos 

Date: /d dckqar , 1998 Shop Order No.: 598513 Operation: 8710 

A-7 
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TEST DATA SHEET 7 
ERROR LIMITS 
(Paragraph 4.8) 

N h  

Pass 

NOTE: Place ‘“/A” for those tests not being tested. 

NOTE: If discrepancy is found between the actual results and the expected 
results, attach the printout with the discrepancy circled or use comments area 
below to describe discrepancy. 

COMMENTS: 

Could limit values be changed? Yk.3 
Were errors messages received as outlined? 

Circle Software being validated: @ A2 - 
Customer Representative Engineer 
(Flight Hardware Only) 

Shop Order No.: 5985 13 Operation: 87 10 

A-8 



Test 

Case 7 
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TEST DATA SHEET 8 
PLAYBACK 

(Paragraph 4.9) 

Expected Results Table Used I Fail 

V. A1 Temperature Sensor Limits 
VI. A2 Temperature Sensor Limits 

NOTE: Place ‘“/A” for those tests not being tested. 

Pass 
/ 

NIA 

NOTE: If discrepancy is found between the actual results and the expected 
results, attach the printout with the discrepancy circled or use comments area 
below to describe discrepancy. 

COMMENTS: 

Circle Sofhvare being validated: @ A2 

Customer Representative Engineer 
(Flight Hardware Only) 

Shop Order No.: 5985 13 Operation: 87 10 

A1 Cisneros 

A-9 



Test 

Case 8 

5 
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-~ 

TEST DATA S H ~ E T ~  
ENGINEERING DATA FROM TAPE 

(Paragraph 4.10) 

Expected Results Table Used I Fail 

VII. A1 Engineering Data 
VIII. A2 Engineering Data 

NOTE: Place ‘“/A” for those tests not being tested. 

Pass 

NIA 

NOTE: If discrepancy is found between the actual results and the expected 
results, attach the printout with the discrepancy circled or use comments area 
below to describe discrepancy. 

COMMENTS : 

Circle Software being validated: E) A2 

(Flight Hardware Only) A1 Cisneros 

1 -  

Customer Representative Engineer h,!. ‘7 

Shop Order No.: 5985 13 Operation: 87 10 

A-10 
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Case 9 
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TEST DATA SHEET 10 
NEAT/CTE 

(Paragraph 4.1 1) 

ExDected Results Table Used 

V. A1 Temperature Sensor Limits 
VI. A2 Temperature Sensor Limits 
VII. A1 Engineering Data 
VIII. A2 Engineering Data 

Fail Pass 

H 
NIA 
w 
NIA 

NOTE: Place ‘WA” for those tests not being tested. 

NOTE: If discrepancy is found between the actual results and the expected 
= results, attach the printout with the discrepancy circled or use comments area 

below to describe discrepancy. 

COMMENTS: 
C f l  

Did formal test 9.1 pass using tables#&wPre-test 9.1” and “Formal 9.1” printouts ? 

Did formal test 9.3 pass using “he-test 9.3” and “Formal 9.3” printouts ? \/s 5 
-?Did formal test 9.2 pass ? 8 h  n c d s  d be &*/J3d & c ~ . ~ ~ ~ ,  

YCJ formal test 9.4 pass using “be-test 9.4” and “Formal 9.4” printouts ? 

I 
8 
I 
1 
I 
1 

Circle Software being validated: (Al) A2 

Customer Representative 
(Flight Hardware Only) 

? 

0 

Shop Order No.: 598513 Operation: 8710 
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APPENDIX B 

DATA PRINTOUTS FOR AMSU-A1 

The following pages contain copies of the data printouts obtained during the AMSU-A1 FQT. 

B-1 



Report 1 1344 
30 Nov 98 

.' 

m 
Ln 
d 

Ln 
m 

W 
o w  d rl 

z 

a 
zz 
$E+ B B 
m z  z z w w w  az x z 
JW w GI 
DJ I4 J aw w w 

mm W t- 
0 . p - -  

5 

B-2 



d w 

rl 

w u 
2 
m 
rF 

rl 
rl 

o\ 
0 

.. 

.. 

a, 
o\ 

$ 
0 z 

1 
0 
rl 

w 
0 

4J 

n 

n8 w 
U X  
Za' 

V 
m 

Fl 
v 
w 
X w 
rl 
W 

.- 

Fl 
0 

rl 
I 

4 

m 
0 
W 

r 

w 
I 4  
PI 

rl 

B-3 

Report 1 1344 
30 Nov 98 



Report 1 1344 
30 Nov 98 

d r’ 

I 



Report 1 1344 
30 Nov 98 

VI 
e 
d 
d 

m 
0 

.. 

.. 

_- A- ^^ 

8 
E 
H 

H 

0 
rl 



Report 1 1344 
30 Nov 98 

q 

W u 
2 
rl 
q 

d 
d 

m 
0 

.. 

.. 

co 
m 

t 

3 
0 
2 

I 
0 
t-l 

. -  t 

u co 

m 
w .. 

I 
1 
1 
1 
1 
I 
1 
I 
1 
1 
I 
1 
1 

c 



I 

m 
v 
W 
X 
W 
d 
W 

.. 

m 
0 

I z 
v) 
0 
W 

Report 11344 
30 Nov 9; 

L 

4 



Report 1 1344 
30 Nov 98 

w 
3 

h 

I 
I 
I 
1 
1 
1 
1 
1 
I 
I 
I 
I 
1 
I 
I 
I 
I 

4 



u Report 11344 
30 Nov 98 

I 
1 
I 
I 

I 
a 

r 

W 
c9 
2 
Ln 
v 
rl 
rl 

ul 
0 

.. 

.. 

W 
ul 

I 

z 
0 
rl 

W 
0 
a 

w 
Uf: 
ZtX 

U 
ul 
E$$ 

m 
v .- 
w 
X w 
W 
rl 

m 
0 

Fi 
I 

4 

8 
Y 

H 



1 
I 
I 
I 
I 
1 
I 
I 
I 
1 
1 
I 

Report 11 344 
30 Nov 98 

. -  t 

co 

W 
rj 

Ln 
9 

d 
I+ 

.. 

.. 
m 
0 

W rn 
I 

rl 

X 
0 
l-l 

m 
H 
9 
W3 a 
0 z 

uuuuu 
>>>>> nnnna 
OOOOLn 
ddddd +++++ 

m 
9 .- 
w 
X w p: 

m w u 
0 
p: 
PI 

8 
w 
a H 

H 
d 
W 

H 
p: 
U 
m 
W n m 

0 

rl 
I 

4 

w > 
p: 
H 

n 

I-! 

W 9 
p:U 

WJ 
20 

cl 

2 
U 
m 

m 
0 w 

B-10 



Report 1 1344 
30 Nov 98 

X' 

m 

w u 
2 
m 
.. 
rl 
rl 

o\ 
0 

.. 

Q) 
m 
I 

z 
I 
0 
rl 

Mwodmodmmorwrlmawm 
r l w m m w w w o o m o o o o m a  . . . . . . . . . . . . . .  

m 
v 
w 
X w 
W 

.. 

l-l 

m 
0 

I+ 
I 
4 

m 
0 
W 

m 
W 
p: 
3 

2 
W nl 
X 
W E  
E w  u 
E p :  
p : 4  
PIE 

w 
J rn 
5 
5 
!x 

E w u 
p: E 
n w 
X 
H 
Q 

00 
00 

00 
. .  

rrl 
Pa3 
Inm 

Zamm~mPwoooooooooo 
mmdl - lmvwoooooooooo . . . . . . . . . . . . . . . . .  
~mmooooooooooooooo 
nrldcacvmmcv 

rl 
I 
d 
4 

m 
W 
p: 

% n  w 3  

~ n g  a 0  
w 3  
E O  

p: w x  
J u l  a 
3f3 o w  u u  op: 
W 
f 3 w  

a 

Z E  
E 

z n  

E 
W 
c3 
p: 
3 

E 
W u 
Pi E 
n 
W 
X 
H a 

E 
W u 
p: E 

p: 
W 
E 

X 
E5 

a' 
2 



Report 1 1344 
30 Nov 98 -- I 

m 
m m -  w v  

>( 

G 
w m  
0 x 
z 

n +  

ai 
G I 0  J c o  3 m  crcw 

m 2  z z w w w  GIx x x 
Llw w w 
3J J GI aw w w 
m 

3: 
U 

vlm w r- 
0 
w""' 

z z 
0 n 
n 

N 
N 

Y 

I 

B-12 



Report 11344 
30 Nov 98 

Ln 

rl 
r 

Ln 
m 
v 

U 

9 
Ln + 

p: 
0 cn cn 
W 
U 
0 
p: 
[4 

.. 

4 

u 
H 
Co 

rl 

w 
o m  zco 
a 

m 

V- z 
W u 
p: zv 

OCo 

m~coc3cocoa0coy 
00000000 
wwwwwwww 
ddddrlrldrl 

m 

3 
E-c 
E 
3 

B-13 



1 
I 
I 
1 
I 
I 
I 
I 
I 
1 
1 
I 
I 
I 
I 
1 
I 
1 
I 

4 

~ Report 11344 

I 
I 30 Nov 98 - 

N 
W 
d 

m 
m 

0 ) .  w v  * 
U 
3 
n wr l  

W + 
w m  a +  
0 x cv 

d 
Ln 
m 

co 

J 
J 
3 
LL 

: mcnmwwo 
vwwwmw 
wwoowal 
cncndrlww 
ddNNdrl 

Ln 
Eh 
W 3 mmwwmm 

dddddd m 

wowwwal 
CnOVIWcJd 
mowwoo  

2 2  w z  
E W  
2:: 

w,Pwalmm 
dddrldrl 

d r l  
rrwwcnm 

Ec 
U 

E 
E 
3 m IH 

51E o u  w 
p : d  u w  
2 m  w 

- 
COLD 
0 w 

B-14 



Report 1 1344 
30 Nov 98 

Ln 

\ 

z 
4 u 
K; 

cv 
ri 

E m  

0 
5: 
n +  

P) 
m 

GI 
I4 
3 

2 
na w 

3: 
U 

a 

, " a  w z  
E U  

I d  
0 
riJ cs 
rcw aa: H 

8 
E 
E 
3 

Y E  o w  

m 

W 
& I 4  u w  

B-15 



1 
I 
I 
1 
I 
I 
I 
1 
1 
I 
I 
I 
I 
I 
1 
I 
I 
1 
1 

6 

Report 11344 
30 Nov 98 

- ?  

a, 
m 

-m 
rlpl 
COO 
.. 

m 
g 
0 
0 
d 

rl 
rl 

$? 
m 0  
20 
OJ 

m B . .  
m rx 

OZ 
EO wo 
WJ 
J 
b 
wl-l e: 
k4 
0 s 

w 
o w  
Ea, 
a 

r l d  

m 

2 
UP 
m z  w 
JX 
JW 
3J 
CLW 

k k  

dl4 w w  
0 4  

m e: 
W 
3 
gPJ 

m 
z 
0 
0 rf ww J W  o w  rxz 

b H  
2 w  
0 2  v w  

W 
m 2  
O M  rl 2 m . .  
IH 
rlV 4w 

z 
0 

B-16 



Report 1 1344 
30 Nov 98 

W 
m 
rl 

m 
cn 

w 
ocn r-i r-i xco 
n 

m 

m 

cnm w r 
0 
E?---  

ic CJY 

xt>c uJ wz xo u 
3 w 
tx 

ZU 
OED 

B-17 



Report 1 1344 
30 Nov 98 

n - n  

U I ~  w r 
0 w - -  

gE-1 o w  
W 

I Z J  w w  
Z r n  w 

B-18 

1 
I 
1 
1 
I 
1 
I 
I 
1 
I 
1 

- I  
I 
1 
1 
I 
I 
1 
I 

4 



Report 1 1344 
30 Nov 98 

- t  

a) 
0 
N 

z r= 
U cn W 

L3 
0 
E: 

ln + 
N 
rl 

m 

Q) 

0 --cn 
rlpl 
mo 2 

U cn .. 
as 
00 
0 

Cod m 

@a 
c? 

0 
b lL3 >z 

ON z 

z 
H 

P 
d 2 W IJ 

4 z u 

Id 
0 
dJ 

CL dw 
pllx 

H 
cn 2 m 

N 

5- cn 
rl rl 

a 
E 

MW 
Ub 

5i 
b 

r w 
J w 

E b z 
W 

J w 
3 

cn 
3 
E-c 

cn 8 
W k  xn 
W c7 z 

H 

HHHHHHHH i 

B-19 



1 
I 
I 
I 
I 
1 
I 
I 
I 
1 
I 
I 

I Report 1 1344 
w 

30 Nov 98 

L 

cn 
0 
(u 

rl 
0 

m 
cn 

p: w r  m r  
3: 

cn 
W 

U 

14 
E 
W 

W 
> n Zm 

2 
U cn 

(u 

W 

0 
5 
n 

m + 

2 
U cn 

p: 
0 
v) cn 
W 
U 

2 

J 
J 
2 

cnz 
00 
0 

O O J  

u) * 
0 
E 

m 
z 
H 

b; 
J 

rl 
m 

0 
rlJ 

cn w 
p: 
30 

!? W 
LL 
E 
W 
MU 

H 
v) 

b 

I rl rl 

14 
E ww 

UM 
E 

M z 
W 

J 
W 

z 
M 

5 
W 
GI 
W 

E v)z 
W 
J5 
J W  
3J 
CLW 

cn 
9 
E 

cn 2 
rl(um a 

W z 
U 

2 
M 
W z 

rl ww u 
mZ o w  

\ 
GI 
0 
p: 
b z 
0 
V 

H 
W z w 

IH 
rlV 
4v) 22 ? L l 3  o u  

W 
E l 4  w w  
Zcn 
W 

n 

u) 

Y 

n 

r 
u 

wm 
0 
w" 

B-20 



8 
I 
1 

Report 1 1344 
30 Nov 98 - 

- t  0 

W * 
d r l r l (udrwcJr lLn rl 
cv o o o o w o o o o  -2 . . . . . . . . . 

Ln ooooroooo 3 
p: w r  m r  

Zm 
3: 

m 
0 ) .  w *  w 

uu 
rlrloo 0000 
++4d rlrlrfrl 
r l c v + +  ++++ 

1 1  
2 
U cn 
CY 
rl 

r 
0 
.-m 
00 
(unl 

mE: .. 

0 
b 
d 

u 
2 z 

m 

z* 
UJ 
W Z  
ZO u 

b E  z z  w w  
L X  w w  
J J  w w  

- 
i3 w 
p: zu Om 

++ I + + I  + I + 

m -?s 
w4 
XCI w 

0) 
9 p: 

W 
3 
E 

k 

N 

d ww 
U 

m z  ow 
rlU 
4 m  
IH 

z 
0 
B 
b 
3 m 

g 
0 

b 
U 
W 
c-7 
W 
m 

- -  
w r  
u u  

p: 
c3 E 

B-21 



1 
1 
I 
I 
I 
1 
I 
I 
I 
I 
1 
I 
I 

4 

Report 1 1344 
30 Nov 98 

\ --! 
a Pn 

W 
rl 

w o o o o m  - - * 

Poooo**wLn 3 
* . w o w  9 N . . . .  

CJdrlrlrlrfN F 
m cv mw 

N 
rl 
P 

0 z 
0 
**cn 
00 
CJPI .. 

N 
cv 
0 
E 
Ln 

z 
H tk rs: w w 
2 
H 

LnWcDrldr l r lcVd 
c n 0 P N c n 0 0 0 0 ~  *z 
v m v m h o o o o o  
ddrlrl I-irlrldQ 

. . . . . . . . 
I 1  rlr l  w Ei 

E b  
2 2  w w  z Z  w w  
J 4  w w  

rlN++ 
I 1  

rs: w 
3 
E N  

cn 
9 

? L E  o u  
W rs:J w w  2 m  w 

B-22 



Report 1 1344 
30 Nov 98 

\D 
N 
c\: 

Ln 
m 
v2 a: 

Ne: 
4 cnl 
rnd 
N 
nr 2 

U 
v) 

N 

w L n  
0 
E 
a +  

OD 

J 
J 
3 

mc4 
U 
h 

: d 
r 
N 

CnM 
00 
0 

O D 2  
m -.  la 
>2 
O W  
2 

c4 dw 
nlc: 

00 
~ 0 0 0 ~ ~ 0  
WZZZNNZ 

l- ld 

:4 w2 xn w 

a: 
W z 
E N  

2 
0 
b 
E-c 
3 m 

M C :  o u  w e : d  a w  2 m  w 
v)Ln 
0 
G P  

B-23 



1 
1 
1 
I 
I 
1 
I 
I 
1 
1 
1 
I 
1 
I 
I 
1 
I 
1 
1 

4 

Report 11344 
30 Nov 98 

In 
rl 

P 
a 5 

8 
vz 

p: 
3 
b cnw 

0 z 

U 

> a 
4 B 
2 

mrl 
In 
w 

w m  
0 x 
a +  

0 z cu 
rl 

Ln 

4 B 
8 .. 

0 
rlcl 

CL rlw 
pld 

mvmwracno 
mmmmmmmv 

0 
d r l  

$4 w2 xn 
W 

v1 

2 
@i w 
3 
g m  

5 
8 

00000000 

4 B 
2 X E  o u  

W 
@id a w  
20,  w 

n n -  

u ) ~  

Y U  

0 
2 

mLn 
. &  

B-24 



Report 11 344 
30 Nov 98 

I 
I 
I 

rl 

W 
W 
2 
m 
0 .. 
m 
N 

cn 
0 

.. 

02 
cn 
I 

5 
2 
I 
0 
r l  

m 
';p .. 
W 
X 
W 

W 

m 
0 

rl 

I 
2 
v) 
0 
W 

B-25 



Report 11344 
30 Nov 98 

N 

W 
0 
2 
m 
0 

m 
N 

0-l 
0 

.. 

.. 

Q) 
0-l 
I 

5 
Z 
I 
0 
d 

W 
3 
J s 

zo 
H rn nl 
H 
lx 
U 
m 
W n 

" N N  HHNN 

I 
1 
I 
I 
I 
I 
I 
I 
1 
1 
I 
I 



- ?  

Report 11 344 
30 Nov 98 

I 
I 
I 
I 

m 

W 
W 
2 
m 
0 

m 
N 

m 
0 

.. 

.. 

m 

I 
m 

SI 
2 
I 
0 
d 

m 

m 
cy 

W 
.. 
3 
d 
W 

m 

I 
4 

0 

t-l 

cn 
0 
W 

B-27 



Report 1 1344 
30 Nov 98 

-c 

4 
\ 

\ 
!- 
a 

HU u cn 

z 
0 

m~ 
cncn W 
00 la 
plplooa 

dN d 

1 
1 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 

4 

I 

B-28 



Report 11344 
30 Nov 98 

1 
I 
I 

I 
I 
I 

Ln 

w u 
2 
m 
0 

LA 
m 
m 
0 

.. 

.. 

W 
m 
I > 

0 
rl 

m 

I 
0 

4 



Report 1 1344 
30 Nov 98 - 

& 

W 

W 

[4 
2 
m 
0 

In 
r\l 

In 
0 

.. 

.. 

OD 
In 

; 
l2 
0 
?I 

WWWW W 000000000000000000000000000000000000000 
2 

U 
CI) 

m * 
W 
X 
W 
rl 
W 

m 

I 
4 

m 
0 
W 

.. 

0 

rl 

4 

B-30 



i 
I 
‘I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
i 
I 
I 
I 
I 
I 

4 \ 

P 

w 
c3 
3 
m 
0 

Ln 
cv 
ul 
0 

.. 

.. 

Q) 
ul 

; zo 
0 
d 

W 

m 
d .. w 
X 
W 
rl w 
m 
0 

I 

z 
0 
H 
b 
PI 
p: 
U w w 

H 

n 

E 

- Report 11344 
30 Nov 98 

.IC 

L 

. -  t 

W 
W 



Report 11344 
30 Nov 98 

d 
h 

03 

W 
23 
i2 
m 
0 

In 
N 

m 
0 

.. 

.. 

03 
m 
I 

2 
I 

0 
rl ... 

a- 
0 
E 

m 
v .. 
W 
X w 

m 
0 

I 
2 
w 
0 
W 

z 
0 
H 
B 
al 
H 
p: 
U cn 
W n 

cn s 

u z 
H 

mm- mmmm- 0000 oooov) 22 
Lndrlmrlddr(mdrlrll-l rfrlrlrlrl ww 
+ + l + + l + l + + + + +  +++++ p:p: 

Ea: 
rlN 93 

I t  uu 
drl 

B-32 

2 
U cn 

0 
d 
04 

44 
p: w 

1 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

6 



D 
i D  

Report 1 1344 
30 Nov 98 

I 
I 
D 
'I 
I 
I 
I 
I 
I 
D 
I 
I 
I 
I 
I 
I 

m 

w 
W 
2 
m 
0 

m 
@a 
m 
0 

.. 

.. 

W 
m 
I 

Z 
0 
rl 

I 

2 

MwaomwodwaNNmmm*d 
dmmmmwwoomr-lol-lrldo a..... . . . . . . . . . . .  

Ha 
NU 
4 
8s 

m 

w 
* .- 
G 
rl w 
m 

I 
4 

0 

rl 

cn 
0 
W 

E w a 
p! 

2 
8 
X 
H a 

z d m w c u N N a c n 0 0 0 0 0 0  00 
mNwPommwoooooo 00 W.............. . .  
woooooooooooooo 00 
ncuNcu~~~cucu 

cu 
I 

2 
-Pw*mcumdNmo~moN r-rl 

OmmNNooddodollNN Pa 
zmlnmmmmmmmmmmmm lnm 

cn 
W 
p: 

z a  w 3  
E O  

p! w x  dcn 
PI 
3 B  o w  
U W  op: z 4  
p : B  w 
E W  
x a  

5 crr 

E 
k w 
2 

B-33 



Report 1 1344 
30 Nov 98 

I 

cn 
d 

Ln 
cn 

c n -  w w  * 

w m  
0 x 
n +  

2 
U 
m 

p: a 0  
dcn 
3 m  
C 4 W  

m 

U 

3: 
U 

2 

n - 
CJ 
CJ 

Y 

s; 

B-34 



I 
I 

~D 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
u 
I 
I 
I 
I 

I 

Report 11 344 
30 Nov 98 

u 

m 
m 

U 

9 2 
U cn w m  

0 x 
n +  

mmwoo\ooo 
wwwwmw 
000000 

00 
0 ala m 

o\cvommoo\m 
mwwm\Dwmw 
00000000 ZI 

I d  wwwwwwww 
rlddrfl-frldd 

00000000~ 
wwwwwwwwo 4 w 

OCO 
Em 
nco 

a 
% A2 xn w 
d 

m cn 

8 
i9 
i9 
3 m 

ww 
U 

mZ ow 
Ch 
3 

B-35 



I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

6 

Report 11344 
30 Nov 98 

r 
m 

0 
m 
LnZ 
c4 
3 
h 

WW 
mmmmmmoo 
(UNNNNN mmmmmm 
03aOCOa)cOCO 

v 
0 s 

WW mmmmmmoo 
Y 
0 
0 

z 

co 5 E i- 
- . *  c 
5: 

N 
rl 

ri 
Lrl 

cn 
N h L 

a: 

r\; 

4: 
3 
Q - 

d 
c 

.. 

Id 

c 
+It. 
CC =3 
C a 

w 
na 
OCO 
Zm 

d r r  

=.d - 
s 0 W 

c4 2u 
O W  

2 2  w q  
d l 4  w w  

!L m 
:4 
h i  xn 
W 
rl 

ED 
3 

N 

Y 
0 
0 
J 

. .  

WW J W  o w  p ! z  
k H  rl 
Z U  o z  u w  k4 

0 
0 
J 

pc 
m 

B-36 



Report 11344 
30 Nov 98 

I 
I 
I 
I 

. -  + 

00 
m 

CJ 

Ln x 
0 
0 
J 

in 
c n -  
w r r  
>I 

d 
U 

> a 
c o d  
r z 

0 
0 
J 

2 
U cn 

in 

CJ 
d 

N- 

w L n  

0 x 
n +  

co 
nl m 

z 
0 
0 
4 I 

I 
CJ 
d 

0 
dJ a dw 
0440: 

H 

Enl 
COQ 2 

m 

CJ e 
O X  
BO vo 
WJ 
J 
c4 
Wd 

I 
I 
I 

w 
Om 
Hm 
a m  d d  

E E  z z  w w  x x  w w  
J J  w w  

M x 
0 
0 
4 

a 
Q m 

Y$ 
W 4  
W 
xa cv 

z 
0 
0 
J 

f-l 
Wcil 

U 
m z  ow 

2 

E 
3 
Q 

8 
ri 

z 
0 
0 
J 

$ ! E  o u  w 
p : J  u w  
zro w 

- -  
\ o r  

u u  

cnm 
0 
w" 

a 
Q 

B-37 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

. I  
I 
I 
I 
I 
1 
1 

4 

Report 1 1344 
30 Nov 98 

I 

rr 
rr 

Ln 
Cn 

m -  
W . 3  

U 

PI r: 
W 
B u 

> n 
2 
V 
W 

W 

W L n  

0 r: 
a +  

a) 

2 
W 
J 
crl 
3 aa 

m s; G 
J O  
4 c n  
3 m  a w  

U 

E 2  
a 

m?t 
00 

0 
W 
I-l 

0 B 
rl 

0 
dJ 
c4 

d W  ae: 

W w 
2 
30 r W 
a z 
W 
EV 

W 
Oa) 
z m  
aa) rlr l  

a z 
WW 
UB 

J 
4B 
UZ 

W xx 
!XW 
44 
3 W  

p: 
W 
3 
& ( U  

rl \ p :  
J W  o w  
G Z  
E H  z w  
0 2  u w  

WW 
U 

m 2  ow 

- n  

W C I  

Y U  

Wln 
0 w 0 z 

B-38 



Report 1 1344 
30 Nov 98 

w 
W 

m 
m 

p: 
W r l  

V 
a 
z w 
E V n > 2 V 

ED 
w m  
0 z 
n +  

2 V 
ED 

cv m 
0 
E 
r 
d 

m 

Id 
0 
dJ crr 
d W  
ap: 

cn w 
p: 
30 r- W 
a x 
W 
EV 

ic 
VJ w2 
XO 
W 
E 
W 
p: 2v 

Om 

w 
o w  
T m  
n w  d d  

a z 
WW 
WE 
3 

k k  

U 
v4 mE 
25 

m 

W 4  
w 

72 
xn 

rl XXXXXXXX vvuuvvvv 8 
E 
E 
3 m 

WW 
V 

mZ 
OM 

aLcrrkaacta 
HHHHHHHH a IH 

dV 
4ED ME-c o w  

W 
p : J  
W W  
Z c n  
W 

- -  
WIG 

Y U  

HHHHHHHH 
XXzzZzZLrl  

0 
2 

B-39 



Report 11344 
30 Nov 98 - 

a 

- t  

cnLn w 
0 
E?- 

L? 
m 
F 

U 
=! > 
L1 
* 

(r: 
0 
CCI 
(I: 
Ir; 
L, 
0 
tY a 

< z 
F 
U, 

c 

k 

rl 

B z w z w 
I4 w 

W 

ai w 
W z 
u 

E 

H 

E 
0 

r 
u 

z 
E 

z 
0 
B 
H 
3 m 

B-40 

I 
I 
1 
I 
I 
b 1 

I 
s 
I 
I 
I 
1 

4 I  
1 
I 
I 
1 
I 
I 



- Report 11344 
30 Nov 98 - 

- ?  

4 
W 

w m  
0 
E 
n +  

dN++ ++++ 
, I  

cv 
d 

P 
0 

.. 

a, 
d 

0 
E-c 

__ . . . . . . . .  

U Z Z 
Y m ri 
W w z E2 

g* 
UJ 
W Z  xo 
U z 
W 
W 
P: 

ZU 
OW 

w 
O W  
Oa, 
Xm 

H 
d r l  U 

G 

++ I + + I  + I  T 

m 
-4 p: w 

3 
0 
a m  

*+ w4 
W 
xn 

B-41 



Report 1 1344 
30 Nov 98 

m 
PWCOdmmmNN 
w o o o o m  - * * 

-000 . . . . .  
r o o o o w m  
(UdddrldN 
m N 

Ln 
OI c o .  w - r  w 

3 
E mw 

h 
uuuuu 
>>>>> 
oooom ix@i 

nnnnn BE-( 

U 

9 
O d  
rl 
w z2 

U w m  
0 r: 
n +  

a3 
Fl 

W 
4 
-*El) 
NO 
m a  .. 3 mna 

a3 a\$? 
00 
0 

a3J m 

J O  
J c n  
D v l  n a w  

w.nwra3modm 
dddddd(UNN 

WWaOdddd(\Il-l 
a o r ~ m o o o o Z  

-3 ~ m - r m r o o o o O  
. . . . . . . . 
I I  

H 
a' w w z 
H 

d r l  u 
3 

W 
OCO 
Em 
na3 

k k  

+ I + I +++rld 

m 
w 4  
L2 xn w 

a' w 
3 
2 N  

IH 
rlu 
r l m  

n n  

W P  
Y U  

corn 
0 
L?- 

B-42 



Report 11344 
30 Nov 98 

s 
Q 
c 

t. 

I 

w 
Oa, 
E m  
a m  A + 

mLn W r 
0 
E?--  

6 
s 

K 
0 
CI) 

B-43 



Report 1 1344 
30 Nov 98 

m 
rl 

$E E E w w w  
J-7w w w 
OJ 4 l-2 ww w w 
nx x x 

$4 CO 

xa 4 u w 
-.E 3 ma: E 

- - -  
corn w P 
0 w - -  

Fh 
m 

P: 
4 00000000 w 
E-r 3 
8 2 -  

B-44 



rl 

W 
W 
$ 
m 
v 
Ln 
.. 

m .. 
cn 
0 

a3 
cn 
I > 
0 z 
I 
0 
d 

W 
3 
I J  
4 > 

8 
H 
E 
& 

p: 
U co 
W 

H 

a 

wlx g 
HZ 
U co 

m 
w 
W 
X w 
cil 

m 
I 

4 

.- 

rl 

0 

d 

co 
0 w 

W 
3 
LI 

9 

8 
E 
H 

H 
p: u co w a 

B z w 
J 
W 
8 

00000000 
ooorloorlo 

B-45 

Report 1 1344 
30 Nov 98 



Report 1 1344 
30 Nov 98 

w 
3 
J s 

z 
m 
cb 
H cr: u 
111 w 

E 

a 



m 

W 
U 
5 
(v 
T 

Ln 
.. 
m .. 
cn 
0 

CD 
cn 

I 
3 

0 
d 

m 
w 
W 
X 
W 
d 
W 

.. 

m 
0 

I+ 
I 

A 

co 
0 
W 

2 
0 
H 

E 
H 
!x 
U co 
W n 

E 

E 
W 
I4 
W 

E 

Report 1 1344 
30 Nov 98 

B-47 

c 



Report 11344 
30 Nov 98 

v 

W 
c3 
2 
ru 
v 
Ln 
m 
m 
0 

.. 

.. 

CD 
m 
I 

$ 
Z 
I 
0 
d 

8 
H 
E 
!a 
H 

"W 

m 
v 
W 
X 
W 

W 

._ 

d 

m 
0 

d 
I 
4 

m 
0 
W 

B-48 



w 
2 s 

B 
E 
H 

H rx 
U co 
W n 

E 
2 w x w 
J w 
W 
3 

3 

8 
H 
E a 
rx 
U co w a 

H 

E E 
E 
J w 

Report 11344 
30 Nov 98 

B-49 



Report 11344 - 
30Nov98 ~ 

w 

w 
W 
2 
N 
rr 
Ln 
m 

o\ 
0 

1- 

.. 

Q) 
m 
I > 
0 z 
I 
0 
d 

w 
3 
c7 
9 

2 
0 
r+ 
c.4 

H n: 
U 
Lo w 

H 

n 

m 
v 
W 
X 
W 

W 

._ 

d 

m 
0 

I 
2 
co 
0 
W 

wwww 
000000000000000000000000000000000000000 

VUzlzl 
" 

N 

A 

Ln 
rl 

1 
4 I 

B-50 



d 
\ 

4w 
40 
hn 
nx 

m 
-3 

W 
X M 

.. 

I+ w 
m 

I 
0 

d 
A 

H 
h 
n 4  
H 
pc u 
CD 
M a 

E 
5 

- Report 11344 
30 Nov 98 



Report 11344 
30 Nov 98 

m 

W 
W 
2 
(\I 
v 
m 
.. 

m .. 
01 
0 

a) 
cn 
I 

?I z 
0 
d 

4 W  En 
sg 

33 
Xe: 
HH zn 
4 

m 
w 
W 
X w 
d 
W 

.. 

m 
0 

d 
I 

4 

m 
0 w 

xawdowmmamorldmwrlm 
wdmmwvwacncnrrcnoamo . . . . . . . . . . . . . . . .  

Oooooooooor ldd r ldmm 
zwwwwwwwwwwwwwwww 

m 
W e: 
3 

3 
W 
14 x 
W b  
b W  

W b e :  w 

5 
5 

W 
I=! m 

p: 

b 
W 
W e: 
2 

- +  

00 
00 

00 
. .  

Pd 
Pa 
mm 

g m m r a w w r o o o o o o o o o o  
o c n d r l w ~ w o o o o o o o o o o  

m 
W e: 

B-52 



1 
I 

E 
1 

m 
cn 

9 2 u w m  
LO a +  
cvo 

- - -  
corn w rc 
0 
Et-" 

Q) 
In 
w z  

p: 

Report 11 344 
30 Nov 98 

B-53 



Report 11344 
30 Nov 98 

CI: 
m 

mLn w CI 
0 w - -  

d(vO(v (vWO0 
(v(v"(vCJ 
000000 
wwwwww 
dddddrl 

00000000 
wwwwwwww 
dddddrldd 

00000000 
wwwwwwww 

PI 
3 - 

OD 
@a 

B-54 



W 
m 

m 

w w w  
JW w w 
or-7 I4 a uw w w 
nz z E 

M 

cnm \I) P 
0 w - -  

.IC 

L 

- ?  

N 

Report 11 344 
30 Nov 98 

n"7 \ % 

B-55 



I Report 1 1344 
I 30 Nov 98 

d I 

- 1  

a) 
m 

Ln 

m m 
m *  w - 3  * 

24 
0 s 

1 
I 
4 
1 
I 
I 
1 
1 
1 
1 
1 
\I 
1 

4 

WW 
dddddd00 
rrrrrr 
rrrrrr 
mmmmmm 

0 
w L n  

0 x 
n +  

nl 
m 

d 
m 
0 
-*v) 
000 
m a  

N 

z 
0 
0 
J 

00 
0 

Wi2 m 
m u c? CJ 

d 
4 
U 

E az 
NH *e: 
a)PI 

ON z 
Id 
0 
dJ a dw 
PIP: z 

m 

W ha) 
Om 
xm 

d d  

E E  

z z  w w  
J J  w w  

E 8  e: 
ZU Om 

PI 
m e: w z 

0 
I L N  

N 

% 
0 
0 
GI 8 

E 
B 
3 m d 

z 
0 
0 
;I 

% B  o u  w e : J  
W W  
z m  
W 

mLn 
0 
ti? 

nl 
m 

B-56 



Report 11 344 
30 Nov 98 

m 
v 

Ln 
cn 
F 

m 
W 
% 

U 
PI 
E 
W 
b U 

Q > 2 
U 
v) 

I 
W 
0 
E 
n L n  + 

Q) 
(u 

2 
U 
m 

h a 
m . 3  

J 
J 
3 a 

w 
d U 

03J 
0 
b 
d 

m 
W 
n: 
30 
b2 z 
2 
W a 
5 w 
HV 

H - 3  

ic cn 
z* 
UJ w z  xo  
U E w 
0: zu 

ool 

d d  

a 
5 ww 
Vb z 
W 

u 

p! 
W 
8 

M H  o u  
W 

p!Ll w w  z m  
W 

vlm 
0 
G? 

0 z 

B-57 



Report 1 1344 
30 Nos98 

4 

Z 
4 
U 
CT) 

W L n  

0 x 
n +  2 

2 a3 

xxxxkxzz uuuupvu 

m 

Wa: 
W 

7s 
xn 

4 xxxxxxxx uuuuuuuu z 
0 
E-c 
E-c 
3 m 

WW 
0 

mZ aaGlaGlc4ha 
HHHHHHHH 

Lorn 
0 w 

B-58 



Report 1 1344 
30 Nov 98 

- _  

. - t  

Ln 
cn u 

PI x 
W 
E-1 W a > 2 

U 
m I W L n  

0 
5 
a +  4 

b 
E5 N 

rl 
v 
0 

00 
(v 

2 
U aanaoaaw 

44444440 
00000002 
J J J J J J J W  u) * 

0 
E 
d 
m 

co w 
p: 
30 zz W 
a x w 
BU 

dJ 
E 

dW aa' Z m 

u 
OCO 
r:m 
na, d r l  

PI x 
WW 
UE E 

U E 
W e: 

ZU 
Ovl 

k k  
2 2  
W W  
Er: w w  

. .  
CI 

c l c l  
W W  

:4 + 
W 4  
W 
xn 

e: 
M 
8 
& c v  

co 
2 

8 
2 
E 
E 

ww 
U 

mZ ow 
dU 
4m 
IH 

I 
0 

corn 
0 
G? 

0 
2 

B-59 



Report 11344 
30 Nov 98 

d 
m ddcvdP\oco(vm 

o o o o w o o o o  
0000P0000 
drlddcvdddd 

m 

. . . . . . . . . 
m 

m .  
W W  * 

m 
p: 
Wd am 
5: 
Z U 

Cl > 
w m  
C l +  
0 
E 

co CJ 
l-i 2 m 

4 
J 
3 ah 

CL 

(u 
m .*cn 
ma 
m o  

P 

U 
G w  

E 
G4H 
wp: 
PPI 

z m 

m 

8 
m z  

d d  nco 
Om 
Z m  

k k  8 %  
x x  w w  
2 J  w w  

mddmddddaY- ++ I + + I  + I  + 
9: zu 

O W  

M E  o u  
W 

p:J w w  
Z W  
W 

cnm 
0 
Er- 

B-60 



m 
m 

w 
OaJ 
Zm 

am rl ,-I 

m 

rnm \o P 
0 w - -  

rwDoocvmmaJmrl 
woooom - * * . . . . . .moo 
rooooew 

+ I  + I  +++rlrl 
rim++ 

Report 11344 
30 Nov 9% 

B-6 1 



Report 11344 
30 Nov 98 

r r 
rl 
+t: s cncncncncn 

O J O W W W M W  zPIz***** 

ctl 

3 
H 

O W  c: 
Wh cup: 

CL 
V 

> n 
w m  
0 
E 
a +  

d 

00 
0 

OJ 

Id 
0 
rlJ 
til 

r l W  
PIP: 

cn ww oowozzo zz*zooz w 
H 

EE-C 

z x  w w  
JG! w w  

E E  vz w 
J W  
02 vw 

nz 

m 
-4 --e 
WCS 
W 
rl ww 

V ma 
O M  

xn 

2 
0 
E 
E 
2 IH 

rlu 
4a X f 9  o u  w 

p:J u w  
Zcn 
W 

- -  
W I Z  

Y Y  

cnm 
0 r.2- 

B-62 



Report 11 344 
30 Nov 98 

0 
cn 00 

Ln 
m 

c o .  w v  
>r 

p: wP 
rnv 
5: z U 

9 
mrl 
0 
v- 5 

U 
Cn 

Pa 

W L n  n +  
00 
N $ 
J 
d 
3 mE w Q)% 

00 
0 

C O J  

m-, 

U 

Pa 
m 

E ipz 
W H  
mp: 
Paa 

8 
cn 

4 
OE h x  n Id 

0 
dJ a 
rcw 
ap: 

4 
0 z z m 

w 
000 
Em 
nco d d  

z 
d 
fi 

00000000 

z 

E 
3 rn 

2 0 z 

2 
t H  
dV 
4co 
n 

B-63 



Report 11344 
30 Nov 98 

m 
d 
d 

m 
m 
co2 

b 
5 

u 
> 

w m  
0 x 

a 

n +  
5 
V 
v) 

m 
d 

COO 
Q%l .. 
mz 
00 
0 

C O J  

a 

0 
dJ 
c4 

r l W  
PIP: 

OH 
WQ! 
rlPI 

W 
OCO 
Xm 

a m  r lr l  

E E  

x x  w w  a a  w w  

E 3  

m 
-4 
h i  xn 
W 

vi 
W 
3 
0 
P I N  

a: 00000000 
E 
i3 

d ww u 
mZ 
OW 

4 
E 

2 M E  o u  w 
E J  o w  z m  w 

- -  
w r  
U Y  

v1m 
0 
W 

B-64 



Report 11 344 
30 Nov 98 

v 
N 
rl 

c! 
Wm m a  

z 5: 
0 z 

U 

> n s 
2 

rrroommrlcn 
rrlmrrwmmm 

rl 2 
U co W L n  

0 
5: 
n +  

CJ 
rl 

w 
m s 

2 .. 

4 
OB 
b4 n 
rl 
0 z 

mrrmwrwcno 
mmmmmmmv 

2 

M 

000 
P m  
nco r l d  k 

k k  27 
W 
0: zu 

OCO 
El 

m 
7s g 
W 4  
W 
xn 

00000000 
3 
L - 4  

z 
b 
3 m 

8 
rl 
WW 

U 
mZ 
OW 
dU 
4co 
IH 

M B  o u  

B-65 



Report 11344 
30 Nov 98 

' I  

0 - h  W 
m 
rl 

rl r l d  

m 

w 
OCO 
Em 
nco ,+ rl 

J 
4E I? E uz 2 z w w w  nz E z Jw w w 
OJ J J uw w w 

B-66 



Report 11 344 
30 Nov 98 

I 
I 
I 
I 
I 
I 
I 

rn 
(v 

rl 

c o r l r l  
a3 

Wm 
!2 
3E E-c E 

nw w w 
z z z  p?w w w 

HE 5: X 
4d I J  d zw w w 
W 

N 

00000000 

- +  

B-67 



Report 11344 
30 NSV 98 

I 

1 L 

rl 

W 
W 
2 
N 
rr .. 
r 
m 
o\ 
0 

.. 

W 
m 
I > 
0 
Z 
0 

W 
3 
J 
9 

z 
0 
H 
b 
PI 

8 cn 
W n 

k 

pc 
m 

mm 
00 PI pIpImmm 

mcn 
Eoo: 

HHAA mm 

B-68 

1 
I 
I 
I 
1 
I 
I 
1 
I 
I 
1 
1 
I 
1 
I 
I 
I 
I 
I 

4 



c\I 

w 
13 
2 
r4 
F 

r 
Ln 

m 
0 

.. 

.. 

Q) 
m 
; 
0 
2 

I 
0 

m 
w 
W 
X 
W 
d 
W 

m 

I 
4 

.- 

0 

d 

cn 
0 
W 

2 
E 
E 
H 
p: 
U cn 
W n 

b 
2 
W x 
W 
GI w 

- +  

Report 11 344 
30 Nov 98 



Report 1 1344 
30 Nov 98 

m 

w 
W 
3 
rn 
v .. 
r 
m 
cn 
0 

.. 

m 
cn 
I 

z 
0 
d w 
c1 
0 

22 nu co 
W 
UJ 
ZJ w3 
HG4 u 
Cn 

m 

w 
X 
W 
d 
M 

d 
.C 

m 
0 

rl 
I 

4 

m 
0 w 

I 
1 
1 
I 
1 
I 
1 
1 

I 
1 
I 
1 
1 
1 
I 
I 
I 
I 

4 



Report 1 1344 
30 Nov 98 

.1c 

I 
I 
I 

m 
v .- 
GI 
X 
W 

w d 

m 
0 

I 
2 
Cn z: 

U 

i-; a 
H 

E z 

4 

B-7 1 



Report 11344 
30 Nov 98 

Ln 

w u 
2 
N 
9 

r 
Ln 

a 
0 

.. 

.. 

a2 
m 

I 

$ z 
0 
i 

, -  t 

t;tt;tt;t;w 
wwwwu 

I 
1 
1 
I 
I 
I 
I 
1 
I 
I 
1 
I 

B-72 



Report 11 344 
30 Nov 98 

WWMW w 000000000000000000000000000000000000000 

2 a: 
a >  

E 
cf r= c 

m 
7 

P 
L? 

(3‘1 
0 

.. 

2 
0 

titi22 
NN 

H 
b a 
H c: 
U 
03 
W n 

Ll ti 2 
J 
4 u 

0) 
Gl I 

I 
I > 
0 z 
I 
0 
d w 
0 
n 

4 w 

I 
1 
I 

U 
03 

8 
H 
E 
PI 

m * 
u 
.. coco 

E w w 2  H a 
U co 
W a 

X 
W dnl 

d w 
w z w 
U co 

m 

I 

4 

0 

d 
E e 

B-73 



Report 1 1344 
30 Nov 98 

r 

w 
0 
2 
CJ 
w .. 
r 
m 

m 
0 

.. 

Q) 
m 
I > 
0 
2 

I 
0 

U 

W 
W cl 
w e: 
3 

3 w 
PI 

E 
3 

m 

w 
X 
W 
d w 
m 

I 

q .. 

0 

2 
rJY 
0 
W 

H 
E-r 
PI 

e: 
U 
rJY w 
P 

H 

H 

x w 
J 
W 

E 

w 

L 

-_  

Ln 
mwnwrcorl 

w 
9 

1 
1 
I 
L 
I 
I 
I 
1 
I 
I 
1 
1 
I 
I 
1 
I 
1 
1 
1 

4 



Report 1 1344 
30 Nov 98 .c 

L 

-- 

- t  

m 
m 

d 
a! 
3 

p: 
WVI g: 
z 

VI 

o m  
Z 

U 

> a 2 
U 
m 

W V I  

0 z 
n +  

cv 
rl 

cv 
0 

aJ 
m 

I 
I 

2 
U 

.. 

Id 
0 
44 
CL 

dW 
La! 

z = 
0 n I 

1 
aJ 
aJ 

Wrn 

0 
XE 

Z a!w 
HX 
4d 
ZW 

n 

nw 

Y 

m 
a! 
W 
3 
Ecv 

B-75 



- 1  Report 1 1344 i 30 Nov 98 

-3 
w 

rl 
Ln 

mm w r 
0 w - -  

B-76 



Report 1 1344 
30 Nov 98 

- 
0 

W 
F 

QI 
QI 

2 
cv ww 

~cvmcvcvcvoo 
mmmmmm 
mmmmmm 

tY wm 
Ea 
3 
z 

mw 
QIki 
cvp: 0 z 4 
Cn-l 

mrl 
rl 
Ln--' 

rl 
W 

s o  
0 

L n d  

n z  
WW 

~ c v c v c v c v c v 0 0  
mmmmmm 
mmmmmm 

5 u 
tll 

N 
rl 

W 
0 z 
a + 

CD 
cv a 

m 4 co 
J 
J 
3 

ac4 m 

2 
U cn N 

cvcvcvcvcvmmm 
mmmmmmmm 
mmmmmmmm 

J 
J 
3 
c4 

h 
m 

z 
H CVmcvcvCVcvmN 

mmmmmmmm 
mmmmmmmm 

4 
W 
E az 

LnH 
Op: ma 
z m 

rl rl 

E 

Z w 
E E w 

p: 
Z W  
O W  

r: w 
PI 
m 

p: 
W 
B 
0 
a m  

cv 
cvcvcvmcvcvcvcv 
mmmmmmmm 
mmmmmmmm 

z 
0 
0 
Ll 

2 
0 
E 
E-c 

2 

rl 
WW 

U 
mZ 

rl 

z 
0 - -  

B-77 



Report 11344 
30 Nov 98 

r- 

OD 
N 

mmNNNNNN 
wwwwwwwu) 
mmmmmmmm 
wwwwwwww 

z P m 
nl 

m 
p: 
0s 
BO vo 
@ b J  

r lrl  

cl 
c4 
W d  
0: 

?L 
0 s: 
PI 
m 

p: w 
3 
L.l 

v) 
3 

mNNNNNNN 
wwDu)wwwww 
wwwwwwww 
mmmmmmmm 

?L 
0 
0 
d 

5c 
0 
0 
J 

v)Ln 
0 
E? 

pc 
m 

B-78 



Report 11 344 
30 Nov 98 

cu 
W 

rl 
Ln omromwrlw 

oLnmr(vmom 
orcooormcv 
. . . . . . . .  

mcummmcumm 

p: 
WLn g: 
z 

U 
14 

U 

3 
a dd 

m 
w 3 

U rn 
cu 

w m  n +  

2 z: 

co 
rl 

cu 
0 -rn 
c u 0  
0 t h  

p: 
J O  
4co 
3 m  

W 
rl 

. .  
JJJJJ 
WWWWW m 

0 
B 

0 
44 

EL 
r t W  
nip: 

rn 
W c: 
30 

W T 
14 
E: w 
BU rid 

14 z 
WW 
UB z 
W 

E l 3  z z  w w  x z  w w  
J d  w w  

H 

U 

8 
E 
B 
3 m 

ww 
U 

mZ 

M E  o u  
W 

p : J  w w  
Z r n  
W 

UILn 
0 w 0 z 

B-79 



Report 11344 
30 Nov 98 

Ln 
\D 

r 

d9: 
3 
H 

22 
d 
Ln 

Ln 0 z PI 

E-c 
E 

U 

9 2 

5 cn 
N 

W L n  
E +  OD 

N rl 

s 
r l b 4  
b4 
bk 

PI z 
WW 
ub z 
W 

ZO 
U z 
W 
W e: 

ZU 
Ov) 

a 
0 

z 
!XW 
HX 

4J 
Z M  
aw 

Y 

u, 
cnb 
8 

m 

Z b  o u  
W 

p:J 
W W  
2v)  
W 

0 
2 

B-80 



Report 11 344 
30 Nov 98 

W 
u) 

4 
Lo u 

a 
E w 
E 

J 
J 
3 

2 
nk 
W 

rcn 2 
CJO u oa c/) 

W 
v 
0 
E 
4 
c1 

drnl 

2 
m 

X ww 
Wb 
27 

3E-l E E 

n w  w w 
z z z  cw w w 
Hf: X E: 
4J J J zw w w 

. .  
H 
64 
rnE 
i3 

m 

p: w 
B 
2, 
z 
0 
E 
E 
3 m 

cnm w CI 
0 w - - -  0 

Z 

B-8 1 



Report 11344 
30 Nov 98 

v 
P dd(vrlrwcDcvLn 

oooowoooo 
0000P0000 
rlddrlcvdrldd 

m 

. . . . . . . . .  
rl 
m 

p: 
Lilm 

z 

uuuu uuuu 
3333 3>>3 
nnnn nnnn 
00 u 

3 2 
U 
m 

w m  
0 
E 
a +  

CY 
d 

m 
m . .  
-m 
014 
mo \ 

\ 
m 
2- 

op: 
*PI  

2 
CCI 

p: 
W w 
W 
E 
E 

d d  

uuuuuuuuun nnnnnnnnm 
3 3 3 > 3 > 3 3 > m  mm mmmm 
mdr lmdddr lQ3v  ++ I ++ I + I  + 

E E  

z z  w w  
w w  

B E  

p: 

m 

x 
0 

p: 
W 
E 

mm w P 
0 
E?--  

B-82 



w 
P 

rl rn 
& wul 0 Ir; 

o o r l r l  
dD 

m 

- - -  
corn w CI 
0 
W" 

4 

9 

bu)ooCJLncn\DNrl 
woooom * - . . . . . .do0 
P o o o o w w  
Nrlrll-iddN 
m N 

rlrlddrl && +++++ 33 

m 

4 
vh 

rnrl 
w 
m- 

oo 

Y B  o u  
W 

p : 4  u w  
2 m  w 

B-83 

Report 1 1344 
30 Nov 98 

- ?  

4 



Report 1 1344 
30 Nov 98 

m 
m 

p: 
WUI g: 
z U a > 2 
U m 

(u 

WLn 

0 z 
n +  cn 

. .  In **m 
90 
Opc 

1 2 
m 

00 mrxrx ooowwwo 
ZZZWNNZ 

a3 
m 

r l d  MSc 
UJ w2 xo 
U 

3 
W 
p: 2u Om 

H 

tx 
W 
8 
L . 4  

d ww 
U 

m Z  ow 

pcpcm zzzz 
HHHH -r 

5 m 

- n  

W P  

Y Y  

mLn 
0 w 

B-84 



Report 11 344 
3 0   NO^ 9s 

- ?  
I 
1 

d 

u cn w L n  

0 z 
n +  

V CJ 
rl 

m * .*cn 
COO 
OL .. 

& z w 
b u cn 

OZ 
d0 
0 

C O J  

32 
ON 
Z 

0-l 
In 

CL 
ok 

co 

[L 

3: 
E z 

m 

I 
1 

d d  

k k  
i i  w w  
X E :  w w  

w 
p : J  w w  
Z r n  
M 

B-85 



Report 1 1344 
30 Nov 98 

09 - 

- ?  

ti 0 d c v  z 

B-86 



Report 11344 
30 NOV 98 

i 
8 
I 

w Ln 
cu 
mz drx 
3 
E 

OrW 
cud 
& 

w m 
m .  w v  
>( 

p: wr rnr 

Z m  
5: 

U 

Dc 
5 
W 
E-c U 

> n 

wul 
0 x 
n +  

I 
J 

W 
rl 

0 
E-c 
rl 

m 
W rx 
30 

ZZ w 
z 
m 

i i  z 
W 
EU 

til n 
o w  I 

1 

d r l  

E-cB z z  w w  z x  w w  
c l c l  w w  

W 
8 
0 
C L m  

rl 
WW 

U 
m z  ow 
IH 

z 
0 

- -  
W C I  

u u  

mul ow- 0 z 

B-87 



Report 1 1344 
30 Nov 98 

v Ln 

W m r i m O P m w  u cn(v(vcDLnrlmw 

a vmLnmPmvm 
E mmmmmmmm w 
E 

. . . . . . . . p: wr m r  

2m 
5: 

U 

9 
co r l  
P 
W 2 

U 
m 

CY 

w u l  
0 
2 
n +  

l-i 
0 
0 m 

GI 
GI 
k 

r d  
U 
trc, 
E 

m s- 

riw a!x 2 
% 

Z 
B CL 

x w 
EU r i d  

WW 
UE E 

k k  Z 
Y 

Y 

v4 

n 
W E  

4 
m 
?$ 
ES w 

2 
0 
E 
E 
3 a 

x 
0 

E 
U 
W 
4 
W 
m 

n 

mLn 
0 
Is- 

- n  

w r  
Y U  

p: 
27 E 

B-88 



Report 11 344 
30 Nov 98 

s - t  

Ln 

Ln 
m 

[ I ) .  w v  * 
a! U 

a x 
W 

U 

> n E 

2 
U cn 

cv 
W L n  

0 
E 
n +  5 

4 n rl 
W 
0 
*-cn 
-0 
m a  .. 
m5.? 
00 
0 

aol3 

W 
v 
0 
E 

6r ~. 
In 

2 
I d  

Ll 
m 

rl 
m 

cn 
W 
a! 
30 r W 
ni 
f: w 
EU 

L, 
dW 
nip: z 

m 

d d  

E E  
2 2  w w  z x  w w  
Jell 
W W  

p: 
W 
3 

2 
0 
E 

Z E  
O U  

W 
&I=! w w  
Z c n  w 

cnLn 
0 
Is- 

B-89 



Report 1 1344 
30 Nov 98 

v d d n l O F W c n N *  : m% 
oooowoooo m 2  . . . . . . . . .  
ooooroooo 
ddddnll-idl-id 

m e- 
Q c % 

!x wr 
Rr 

2 m  
5: 

uuuu uuuu 
>>>> >>>> nnnn nnm 
00 
A400 0000 
f+dd dl-ldd 
d c v + +  ++++ 

ELr 

0 
E 
n +  

cv 
d 

m 
cn 

cv 
*a 

W O  
m a  

! 
.. 

(r 
4 

0 
t-. 

z 
w w 
z 
Y 

r l r l  W z w 

m 
7s 
w4 
w xn 

p! 
W 
8 
L 

E 
E 

2 
Z b  o u  w 
I Z J  w w  
Z c n  w 

WLn 
0 
Lif- 

B-90 



... 
L - -- 

Report 11344 
30 Nov 98 

m 

rl 

w U 
000 d rl 
Ea, 

rl z 

m 

mm w CI o,,, 

CJ 
CJ 

0 
E-c 
m 

. ~. 
H 
p: 
W 
W z 

m N 

ww ooooln Ep: 
dddrlrl Ep: +++++ 33 uu 

+ I  + I  +++rid 
AN++ 

1 1  

z m 

4 

z 
0 
E+ 
B 
3 a 

B-91 



Report 11344 
30 Nov 98 

v Ln 

cn 
N $ 

GI 
d 

. .  
.-m 

W O  
mol 

r$ 
V 

.. 
z 
U 

cn 
In 
>Z 
ON 

V 

3 w 
GIP! 
GIU 
Om w w  z 

U 

p: 
W 
8 
Ecu 

xa rd 

B-92 



Report 1 1344 
30 Nov 98 

m 
m Ln 

Pa 
m z  

xr m c n -  wxr 
>( 

p? wr- 
cur 

Zm 
5: 

U 

a o d  
rc 
u3u 2 

U cn 
(v 

w m  
0 
f: 
a +  4 

3 a3 
Pa 

cn 4 
J 
J 
3 

Pa 
V 
ch a 

m 
V a- 
b 

UH 
ap: ha 

8 
r z  

d 
Pa 
Pa ..cn 
a0 
mP, .. 

m 
cv 
0 
E 
v 
d 

cn 

z 

a z ww 
W E  z 

U4 
cnE 
E 

25 

k k  

E 5  
J J  w w  

z 
0 
E 
b s 

- -  
U P  

Y U  

B-93 



Report 1 1344 
30 Nov 98 ... 

Ln 
m 

Ln 

:z 
dp: 
3 
B 

mW 
L? 

u 
Nix 
4 

r 

c0-l 

c o d  
P 

a 
z w w 

z r=: u cn 
L-, 

C r  
0 
5: 

n’ 
d 

00 
m 

co 
N 

.. 

I 2 m 

a 
WKu 
V h  z w 

r 
H 

m 

W 4  
W 

7s 
xn 

p: 
W 
3 
E N  

W 
2 

d ww 
V 

m Z  ow 
dV 
4rn 
IH 

- -  
ut- 
u -  

rnm 
0 w- 0 z 

B-94 



Report 1 1344 
30 N z  98 

W 
m 

II 
I 
I 

z 
m 

w 
o w  rl rl 
EW 

n 

M 
. . . . . .  

M 

fx 
W 
3 
E N  

8 
b 
E 
3 rn 

B-95 



Report 1 1344 
30 Nov 98 

4 

r 
v 

Ln 
rlrlC'J0Pu)rNv 
oooo\ooooo 

ooooroooo 
r l r l r l r l c u r l r l r l r l  

m 

. . . . . . . . .  
cu 
m 2  
rlp! 
3 
E 

o\W 
cup! 

k 

v 
m 

p: 
WP 

m -  
w v  * uuuu uuuu nann nnnn ?233 3333 

iriP 

Z m  u 
3 
n c o d  

P 
r VU 

rlrloo 0000 
++rlrl ddrlrl 
r lcu++ ++++ 

I I  w L n  

0 r 
a +  

OD 
cu 

4 
J 
3 

u 
h - 3  a 

$ 

d0 
0 

O D J  

32 
Om 
2 

(TI 
In 

Id 
u) 
4 
E4 

dW 
nlp! 

co 
rl 

0 
E- 
rl 

W 
2 
H 
p! 
W u 
Z 
Y 

rlrl  

w w  
J J  
W W  

. 
2 
0 
B 
E 

2 

B-96 



I .  Report 11344 
30 Nov 98 

W 

8 -  

PwODN*mN\Do 
woooocn * - 

OD * 
. . . . .  .a)Na) 

Poooo*Pwm 
NridririrlN 
m N 

N 
N 

0 
E 
m 

W 
2 
H 

cil n 
o m  ri ri zco 

W 

wul w P 
0 w - - -  

B-97 



Report 1 1344 
30 Nov 98 

z 

0 

-7 
P 
0’ \ 

b: 

a 
PJ u 
B 

d r l o m a m w P m r a r v  
ddol-lmPJckrrlmwmeo 
&drlrlPJPJOP4~PJPJNPJN 

~0000000000000 
@ I  I I I 

. . . . . . . . . . . . . 
N 

B-98 

I 
1 
I 
I 
1 
1 
I 
I 
I 
I 
1 
I 
1 
I 
1 
1 
1 
1 
1 

4 



m v  
Pal 

P W  
om 
NN 

m 
m 

r 
.. 

B-99 

Report 1 1344 
30 Nov 98 



Report 1 1344 
30 Nov 98 

WOD 
P O D  

Pw 
m a  
NN 

. .  

i.c 
3 moo 

H dhl 

2_ 

4 

cv 

1 
1 
I 
I 
I 
1 
I 
I 
1 
I 
1 
I 
I 
I 
I 
I 
1 
1 

B-100 



Report 11344 
30 Nov 98 

8 
I 
I 

I 
1 
8 

cc 
cc 

r..,: I- 
LL 

L 

Ln 
X 

a 
n; 
V 
b 

. 

B-101 



Report 1 1344 
30 Nov 98 . '2- 

G- 

L- 3 

m 
Bm 
61 

s 
d 

www zzz www 
UUU cncncn 

ana 
4dd 
000 uuu 

I 
t; 

(u 

B-102 

1 
1 
I 
I 
I 
I 
I 
I 
1 
I 
1 
I 
I 
I 
1 
I 
I 
1 
1 

4 



NFSD 89-0 (June 30,1989) 

1. Report No. 2. Government Accession No. 

Report 11344 
30 Nov 98 

53-55 

3. Recipient's Catalog No. 

FORMS 

e-- --- 
1. Title and Subtitle 

Integrated Advanced Microwave Sounding Unit-A 
(AMSU-A), EOS Software Test Report 

7. Author(s) 

A. Cisneros 

3 .  Performing Organization Name and Address 
Aerojet 
11 00 W .  Hollyvale 
Azusa, CA 91702 

12. Sponsoring Agency Name and Address 

5. Report Date 

6. Performing Organization Code 

8. Performing Organization Report No. 

30 November 1998 

--- 

NASA 
Goddard SDace Fliaht Center 

3f  this page) 

11 344 
10. Work Unit No. 

21. No. of pages 22. Price 

--- 

Unclassified 

11. Contract or Grant No. 

13. Type of Report and Period Covered 

14. Sponsoring Agency Code 

NAS 5-32314 

Final 

Unclassified I.- 

I --- 
Greenbelt, 'M arvlan'b 20771 

5. Supplementary Notes 

-.- 

6. ABSTRACT (Maximum ZOO words) 

This is the EOS Software Test Report for the Integrated Advanced Microwave 
Sounding Unit-A (AMSU-A). 

7. Key Words (Suggested by Author(s)) 

E O S  
Microwave System 

19. Security Classif. (of this repor 20. Security Classif. 

18. Distribution Statement 

Unclassified --- Unlimited 

NASA FAR SUPPLEMENT 18-53.303-1 626 



FORMS (June 30,1989) NFSD 89-0 

PREPARATION OF THE REPORT DOCUMENTATION PAGE 

The last page of a report facing the third cover is the Report Documentation Page, RDP. Information presented on this page is 
used in announan and cataloging re orts as well as prepann the cover and title page. Thus, it is important that the information 
be correct. Instrudions for filing in each [lock of the form are as fo?ows: 

Block 1. Remrt No. NASA report series number, if 
preassigned. 

Block 2. Government Accession No. Leave blank. 

Block 3. Recioient's Cataloa No.. Resewed for use by each 
report recipient. 

Block 4. Title and Subtitle. Typed in caps and lower case with 
dash or period separating subtitle from title. 

Block 5. Rewrt Date. Approximate month and year the report 
will be published. 

Block 6. Performina Oraanization Code. Leave blank. 

Block 7. Authors. Provide full names exactly as they are to 
appear on the title page. If applicable, the word editor should 
follow a name. 

Block 8. Performina Oraanization Remrt No. NASA installation 
report control number and, if desired, the non-NASA performing 
organization report control number. 

Block 9. Performina Oraanization Name and Address. Provide 
affiliation (NASA program office, NASA installation, or contractor 
name) of authors. 

Block 10. Work Unit No. Provide Research and Technology 
Objectives and Plants (RTOP) number. 

Block 11. Contract or Grant No. Provide when applicable. 

Block 12. Soonsonno Aaencv Name and Address. National 
Aeronautics and Space Administration, Washington, D.C. 20546- 
0001. If contractor report, add NASA installation or HQ program 
office. 

Block 13. Tvoe of Rewrt and Period Covered. NASA formal 
report series; for Contractor Report also list type (interim, final) 
and period covered when applicable. 

Block 14. Swnsorino Aaencv Code. Leave blank. 

Block 15. Sumlementarv Notes. Information not included 

elsewhere: affiliation of authors if additional space is required 
for Block 9, notice of work sponsored by another agency, monitor 
of contract. information about supplements (file, data tapes, etc.) 
meeting site and date for presented papers, joumal to which an 
article has been submitted, note of a report made from a thesis, 
appendix by author other than shown in Block 7. 

Block 16. Abstract. The abstract should be informative rather 
than descriptive and should state the objectives of the 
investigation, the methods employed (e.g., simulation, 
experiment, or remote sensing). the results obtained, and the 
conclusions reached. 

Block 17. Kev Words. Identifying words or phrases to be used 
in cataloging the report. 

Block 18. Distribution Statement. Indicate whether report is 
available to public or not. If not to be controlled, use 
"Unclassaed-Unlimited." If controlled availability is required, 
list the category approved on the Document Availability 
Authorization Form (see NHB 2200.2. Form FF427). Also 
specify subject category (see Table of Contents" in a current 
issue of m) in which report is to be distributed. 

Block 19. Securitv Classification (of the remrt). Self- 
explanatory. 

Block 20. Securitv Classification (of this Daae). Self- 
explanatory. 

Block 21. No. of Paaes. Count front matter pages beginning with 
iii, text pages including internal blank pages, and the RDP, but 
not the title page or the back of the title page. 

Block 22. Price Code. If Block 18 shows "Unclassified- 
Unlimited," provide the NTlS price code (see "TIS Price 
Schedules" in a current issue of STAR) and at the bottom of the 
form add either "For sale by the National Technical Information 
Sewice, Springfield, VA 22161-2171" or "For sale by the 
Superintendent of Documents, U.S. Government Printing Office, 
Washington, D.C. 20402-0001 ," whichever is appropriate. 



DOCUMENT APPROVAL SHEET 

I 
I 
I 
I 
I 
I 
I 

I DOCUMENT NO. TITLE 

EOS Software Test Report 

A. Cisneros 

Product Team Leader (L. Paliwoda) 

Systems Engineer (R. Platt) 

Design Assurance (E. Lorenz) 

Quality Assurance (J. Allen) 

Technical Director/PMO (R. Hauerwaas) H!/- 
h f\ 

/ 

J 
\ , tku-ov 

Released : 
Configuration Management (J. Cavanaugh) 

By my signature, I certify the above document has been reviewed by me and concurs with the technical 
requirements related to my area of responsibility. 

DEPT. NO. 

7888 

831 1 

8331 

7831 

4001 

8361 

DATE 

(Data Center) FINAL 

I 
I 



REPORT DOCUMENTATION PAGE 

iol lectioi of information, hcluding suggestions for reducing this burden, to Washington Headquarters Services, Directorate Tor Infgrmation Operations and Reports. 1215 Jefferson 
Davis Highway, Suite 1204, Arlington. VA 22202-4302, and to the Office of Management and Budget, Paperwork Reduction Project (0704-0188), Washington, DC 20503. I 1. AGENCY USE ONLY (Leave blank) I 2. REPORT DATE I 3. REPORT TYPE AND DATES COVERED 

Form Approved 
OMB NO. 0704-0188 

I November 1998 I Contractor 1 
4. TITLE AND SUBTITLE 

Earth Observing System (EOS) Advanced Microwave Sounding Unit-A 1 
(EOS/AMSU-A) EOS Software Test Report 

14. SUBJECT TERMS 
EOS; microwave system. 

17. SECURITY CLASSIFICATION 18. SECURITY CLASSlFlCATlON 19. SECURITY CLASSIFICATION 
OF REPORT OF THIS PAGE OF ABSTRACT 

Unclassified Unclassified Unclassified 

6. AUTHOR@) 

A. Cisneros 

7. PERFORMING ORGANIZATION NAME(S) AND ADDRESS (ES) 

Aerojet 
1100 West Hollyvale St. 
Azusa, CA 9 1702 

9. SPONSORING / MONITORING AGENCY NAME@) AND ADDRESS (ES) 

National Aeronautics and Space Administration 
Washington, DC 20546-0001 

11. SUPPLEMENTARY NOTES 

15. NUMBER OF PAGES 

110 
16. PRICE CODE 

20. LIMITATION OF ABSTRAC 

UL 

:port 
5. FUNDING NUMBERS 

NAS5-323 14 

8. PEFORMING ORGANIZATION 
REPORT NUMBER 

11344 

10. SPONSORING / MONITORING 
AGENCY REPORT NUMBER 

CR-2092 12 

12b. DISTRIBUTION CODE 12a. DISTRIBUTION / AVAILABILITY STATEMENT 

Unclassified-Unlimited 
Subject Category: 61 
Report available from the NASA Center for Aerospace Information, 
7121 Standard Drive, Hanover, MD 21076-1320. (301) 621-0390. 

13. ABSTRACT (Maximum 200 words) 

This is the Software Test Report for the software to be used in the Earth Observing System (EOS) 
Advanced Microwave Sounding Unit-A1 (AMSU-A1) instrument. 



I 

1 
I 
I 
I 
8 
I 
I 
u 
I 
4 
I 
I 
I 
1 
I 

Report 11344 
30 Nov 98 

53-301 -298 FEDERAL ACQUISITION REGULATION (FAR) 

GENERAL INSTRUCTIONS FOR COMPLETING SF 2 9 8  

Block 1. Aaencv Use 0 nk (Leave blank) 

Bbck 2. ReDort Date . Ful pubkatin date hcludng day, 
month, and year, if available (e.g., 1 Jan 88). Must cite at 
kastthe year. 

Bbck 3. Twe of ReDort and Dates Co vered. State whether 
report is interin, fnal, etc. If appicable, enter inclusive 
reporl dates (e.g., 10 Jun 87 - 30 Jun 88). 

Block 4. Title and Sub title. A ttle is taken from the part of 
the report that provides the most meaningful and complete 
information. When a report is prepared n more than one 
vobme, report the prinary titla, add volume number, and 
include subtitle for the specific vobme. On classified 
documenb enterthe Mle classkaton in parentheses. 

Block 5. Fundna Numbers. To include contract and grant 
numbers; may hclude program element number($, project 
number(s), tasks number(s), and work unit number(s). Use 
the folowing labels: 

C - Contract PR - Project 

PE - Program WU - WorkUnt 
G - Grant TA - Task 

Element Accession No. 

Bbck 6. Authoru. Name@) of person(s) responsble for 
writing the report, performing the research, or credted with 
the content of the report. If editor or compiler, this should 
fobw the name($. 

Block 7. Performina Oraanbabn Namelsl and Addresslesl, 
Self-explanatory. 

Bbck 8. Performha Omaneation Reoort Number. Enterthe 
unique alphanumeric report number(s) assigned by the 
organization performing the report. 

Block 9. SDonsomaNoniIorina Aaencv Namels) and 
Address(es1 Self-explanatory. 

Bbck IO. SDonsomaNonitoma Aaencv ReDorts Number. 
(if known). 

Bbck 11. mentaw Enter information not 
ncluded elsewhere such as: Prepared in cooperation with 
... ; Trans. of ... ; To be pubkhed in ... When a report is 
revised, include a statement whether the new repolt 
supersedes orsupplements the oMer repott. 

Bbck 12.a Disbbution/Avaiabiirv State ment. Denotes 
public avaiabilty or lintations. Cite any availabity to the 
public. Enter addbnal bnhlions or special markings in al  
capitak (e&, NOFORN, REL, ITAR). 

DOD - See DoDD 523024 “DkfdMbn Staternenton 

DOE - Seeauthorites. 
NASA - See Handbook NHB 22002. 
NTlS - Leaveblank. 

Tedrnical Docunenfs 

Bbck 12.b pistrbutbn Code. 

DOD - Leaveblank. 
DOE - Enter DOE distribution categories from the 

standard Distribution for Unclassified 
Scientific and Technical Reports. 

NASA- Leavebhnk. 
NTlS - Leavebhnk. 

Bbck 13. Abstract. Include a brief (Mawhorn 200 words) 
factualsummary ofthe most signilkant information 
contained h the report. 

Bbck 14. Subiect Terms. Keywords or phases identifyng 
major subjects n the report. 

Bbck 15. NumberofPaaes, Enterthe totalnumberof 
pages. 

Bbck 16. Price Code. Enter appropriate price code (NTLS 
only). 

Bbck 17 - 19. &.curivC!ass ifcatbne Setfexplanato ry. 
EnterU.S. Security Classification in accordance wilh U.S. 
Security Regulations (Le., UNCLASSIFIED). If form contans 
classified hbrmatbn, stamp classification on the top and 
bottom of the page. 

Bbck 20. Limitation of Abstract. This bbck must be 
completed to assign a Imitation to the abstract. Enter either 
UL (unbnited) or SAR (same as report). An entryin this 
blockisnecessary fthe abstractisto beimited. Ifblank, 
the abstract is assumed to be whited. 

Standard Form 298 Back (Rev. 2-89; 

53-86 



Report 1 1344 
30 Nov 98 

12a. DlSTRlBUTlONlAVAlLABlLlTY STATEMENT 

-- 

PART 53 - FORMS 53.301 -298 

12b. DISTRIBUTION CODE 

-- 

rm p rove 
O h 8  N0!&04-&88 REPORT DOCUMENTATION PAGE 

17. SECURITY CLASSIFICATION 18. SECURITY CLASSIFICATION 19. SECURITY CLASSIFICATION 
OF REPORT OFTHIS PAGE O F  ABSTRACT 

1. AGENCY USE ONLY (Leave blank) 

4. TITLE AND SUBTITLE 

2. REPORT DATE 3. REPORT TYPE AND DATES COVERED 

20. LIMITATION OF 
ABSTRACT 

Integrated Advanced Microwave Sounding Unit-A 
(AMSU-A), EOS Software Test Report 

Aerojet 
11 00 W .  Hollyvale 
Azusa, CA 91702 

9. SPONSORlNGlMONlTORlNG AGENCY NAME(S) AND ADDRESS(ES) 

N A S A  
Goddard  Space Flight Center 
Green bel t , 'Mary la id  20771 

11. SUPPLEMENTARY NOTES 

I -  

5 .  FUNDING NUMBERS 

NAS 5-32314 

3. PERFORMING ORGANIZATION 
REPORT NUMBER 

11344 
30 November  1998 

0. SPONSORING/M ON ITORING 
AGENCY REPORT NUMBER 

E O S  
Microwave System 16. PRICE CODE w 

I U nc lass if ied I Unclassif ied I Unclassif ied I S A R  
NSN 7540-01-280-5500 Standard Form 298 (Rev. 2 

Prescribed by ANSI Std 239-18 
298-102 


